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limited to phenyl, naphthyl, anthracyl, phenanthryl, pyrenyl, and xylyl groups. Alkaryl groups are 
those in which an aryl moiety links an alkyl moiety to a core structure, and aralkyl groups are those 
in which an alkyl moiety links an aryl moiety to a core structure. 

[0096] In general, the term "hetero" denotes an atom other than carbon, preferably but not 
exclusively N, O, or S. Accordingly, the term "heterocyclic ring" denotes a carbon-based ring 
system having one or more heteroatoms (i.e., non-carbon atoms). Preferred heterocyclic rings 
include, for example but not limited to imidazole, pyrrolidine, 1,3-dioxane, piperazine, morpholine 
rings. As used herein, the term "heterocyclic ring" also denotes a ring system having one or more 
double bonds, and one or more heteroatoms. Preferred heterocyclic rings include, for example but 
not limited to the pyrrolidino ring. 

[0097] Oligonucleotides according to the present invention that are hybridizable to a target nucleic 
acid preferably comprise from about 5 to about 50 nucleosides. It is more preferred that such 
compounds comprise from about 8 to about 30 nucleosides, with 15 to 25 nucleosides being 
particularly preferred. As used herein, a target nucleic acid is any nucleic acid that can hybridize 
with a complementary nucleic acid-like compound. Further in the context of this invention, 
"hybridization" shall mean hydrogen bonding, which may be Watson-Crick, Hoogsteen or reversed 
Hoogsteen hydrogen bonding between complementary nucleobases. "Complementary" as used 
herein, refers to the capacity for precise pairing between two nucleobases. For example, adenine and 
thymine are complementary nucleobases which pair through the formation of hydrogen bonds. 
"Complementary" and "specifically hybridizable," as used herein, refer to precise pairing or 
sequence complementarity between a first and a second nucleic acid-like oligomers containing 
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nucleoside subunits. For example, if a nucleobase at a certain position of the first nucleic acid is 
capable of hydrogen bonding with a nucleobase at the same position of the second nucleic acid, then 
the first nucleic acid and the second nucleic acid are considered to be complementary to each other 
at that position. The first and second nucleic acids are complementary to each other when a 
sufficient number of corresponding positions in each molecule are occupied by nucleobases which 
can hydrogen bond with each other. Thus, "specifically hybridizable" and "complementary" are 
terms which are used to indicate a sufficient degree of complementarity such that stable and specific 
binding occurs between a compound of the invention and a target RNA molecule. It is understood 
that an oligomeric compound of the invention need not be 100% complementary to its target RNA 
sequence to be specifically hybridizable. An oligomeric compound is specifically hybridizable when 
binding of the oligomeric compound to the target RNA molecule interferes with the normal function 
of the target RNA to cause a loss of utility, and there is a sufficient degree of complementarity to 
avoid non-specific binding of the oligomeric compound to non-target sequences under conditions 
in which specific binding is desired, i.e. under physiological conditions in the case of in vivo assays 
or therapeutic treatment, or in the case of in vitro assays, under conditions in which the assays are 
performed. 

[0098] The oligonucleotides of the invention can be used in diagnostics, therapeutics and as 
research reagents and kits. They can be used in pharmaceutical compositions by including a suitable 
pharmaceutically acceptable diluent or carrier. They further can be used for treating organisms 
having a disease characterized by the undesired production of a protein. The organism should be 
contacted with an oligonucleotide having a sequence that is capable of specifically hybridizing with 
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a strand of nucleic acid coding for the undesirable protein. Treatments of this type can be practiced 
on a variety of organisms ranging from unicellular prokaryotic and eukaryotic organisms to 
multicellular eukaryotic organisms. Any organism that utilizes DNA-RNA transcription or RNA- 
protein translation as a fundamental part of its hereditary, metabolic or cellular control is susceptible 
to therapeutic and/or prophylactic treatment in accordance with the invention. Seemingly diverse 
organisms such as bacteria, yeast, protozoa, algae, all plants and all higher animal forms, including 
warm-blooded animals, can be treated. Further, each cell of multicellular eukaryotes can be treated, 
as they include both DNA-RNA transcription and RNA-protein translation as integral parts of their 
cellular activity. Furthermore, many of the organelles {e.g., mitochondria and chloroplasts) of 
eukaryotic cells also include transcription and translation mechanisms. Thus, single cells, cellular 
populations or organelles can also be included within the definition of organisms that can be treated 
with therapeutic or diagnostic oligonucleotides. 

[0099] Some representative therapeutic indications and other uses for the compounds of the 
invention are as follows: 

[01 00] One therapeutic indication of particular interest is psoriasis. Psoriasis is a common chronic 
and recurrent disease characterized by dry, well-circumscribed, silvery, scaling papules and plaques 
of various sizes. The disease varies in severity from a few lesions to widespread dermatosis with 
disabling arthritis or exfoliation. The ultimate cause of psoriasis is not known, but the thick scaling 
that occurs is probably due to increased epidermal cell proliferation (The Merck Manual of 
Diagnosis and Therapy, 15th Ed., pp. 2283-2285, Berkow et al., eds., Rahway, N.J., 1987). 
Inhibitors of Protein Kinase C (PKC) have been shown to have both antiproliferative and anti- 
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